Introduction {#sec1}
============

Osteosarcoma (OSA) is a malignant bone neoplasm. Although it is the most commonly reported primary bone neoplasm in cats ([@ref2]; [@ref6]), it is rarely encountered clinically ([@ref5]).

Malignant neoplasms of the nasal cavity represent around 1%--5% of feline neoplasms ([@ref8]). These neoplasms include lymphosarcoma (most common), fibrosarcoma, chondrosarcoma, OSA, hemangiosarcoma, and undifferentiated sarcoma ([@ref8]; [@ref9]). Clinically, nasal neoplasms are characterized by sneezing, epistaxis, facial and oral deformity, exophthalmos, and neurological signs ([@ref8]).

OSA could be of medullary, axial, or extraskeletal origin ([@ref5]). Feline medullary OSA occurs in the appendicular skeleton, and the axial OSA originates most commonly in the skull, pelvis, ribs, or vertebrae ([@ref1]; [@ref10]). The extraskeletal OSA has been reported in ocular ([@ref4]), mammary ([@ref5]), and duodenal ([@ref11]) tissues and as postvaccination tumor ([@ref3]).

In contrast to the appendicular OSA, the medical management of feline axial OSA mostly carries poor prognosis because of the difficulty of surgical resection of the tumor mass due to its location and local invasion ([@ref5]).

Limited reports have described OSA as an intranasal tumor ([@ref7]). This report presents the clinical, radiological, and pathological findings of a primary nasal OSA in a Libyan cat with no tumor metastasis to other body organs.

Case Details {#sec2}
============

A female eight-year-old local Libyan cat was admitted to the Veterinary Teaching Hospital at the Faculty of Veterinary Medicine, University of Tripoli--Libya. The cat presented with a soft swelling in the rostral part of the skull and anorexia. A thorough clinical examination was carried out. The radiographical examination was performed to investigate bone involvement, and the right lateral view of the skull was acquired. In addition, a lateral chest radiograph was taken to investigate the presence of lung metastasis. Nasal swabs were collected from the nasal cavity and submitted for microbiological examination to investigate a fungal or bacterial infection. The decision for euthanasia was made, and the cadaver was submitted for postmortem and histopathological examinations.

The clinical examination revealed that there was a severe soft swelling involving the left craniorostral area of the skull causing pressure and deforming the left orbital area (see [Fig. 1](#fig1){ref-type="fig"}). In addition, there was malodorous, mucohemorrhagic nasal discharge with severe dyspnea and stridor. The auscultation did not reveal any abnormal lung sounds. No signs of other body systems involvement were noticed.

![Facial swelling involving the left craniorostral area of the skull causing pressure and deforming the left eye area. Open mouth for breathing is obvious due to nasal obstruction.](OpenVetJ-9-331-g001){#fig1}

The radiographic examination of the skull revealed that there was bone lysis involving the nasal bone with no evidence of bony proliferation (see [Fig. 2A](#fig2){ref-type="fig"}). In addition, the thorax radiograph showed no signs of tumor metastasis to the lung (see [Fig. 2B](#fig2){ref-type="fig"}).

On the microbiological examination, the culture plates showed no fungi or yeast growth on Sabouraud Dextrose Agar. However, there was bacterial growth on blood and MacConkey agar. The isolates were Gram-negative rods, lactose fermenting on MacConkey agar, and oxidase negative. Analytical Profile Index (API) 20E biochemical reactions showed the characteristics of*Enterobacter* species (data not shown).

At necropsy, the rostral part of the head was enlarged (see [Fig. 3A](#fig3){ref-type="fig"}). In the skull section, there were nasal deformity and partial bilateral obstruction of nostrils due to the presence of a tumoral mass with a mucohemorrhagic exudate as well as a proliferation of soft tissue, part of the tumor, involving the nasal structures. This caused bone deviation from right to left, affecting the eyeballs (see [Fig. 3B](#fig3){ref-type="fig"}). Blood-filled multilocular cavities of different sizes and shapes were present. No signs of metastasis were observed in the thoracic and abdominal cavities, cervical lymph nodes, lung, liver, or kidney (data not shown).

The histopathological examination has revealed the characteristics of poorly differentiated OSA. The tissue sections showed highly proliferating anaplastic mesenchymal cells in different shapes and types with pronounced osteogenic properties, where different stages of bony differentiation were seen. Blood cysts and spaces of variable shape and size were seen throughout the section. In addition, osteoclast-like tumor giant cells, angiogenesis, cartilaginous metamorphosis, and multiple necrotic areas were detected (see [Fig. 4](#fig4){ref-type="fig"}). No relevant microscopic lesions were noticed in other major body organs.

![(A) Lateral radiographic view of the skull showing an osteolysis involving the nasal bone (arrow). (B) Lateral radiographic view of thorax revealing the absence of evidence of metastasis.](OpenVetJ-9-331-g002){#fig2}

![(A) Presence of a tumoral mass on the rostral part of the skull. (B) Lateral skull section showing nasal bone destruction and nasal obstruction due to the presence of tumor mass and mucohemorrhagic nasal discharges (arrow). Lesions were absent in the brain or buccal tissues.](OpenVetJ-9-331-g003){#fig3}

![(A) Irregular neoplastic osteoid tissue with osteoclast-like tumor giant cells (arrow) (H&E X100). (B) Large cavernous blood-filled spaces surrounded with neoplastic cells (star) (H&E X100). (C) Irregular neoplastic osteoid masses (star) surrounded by poorly differentiated hyperchromatic polygonal or fusiform cells (H&E X400). (D) Pleomorphic neoplastic osteogenic cells with irregular homogeneous eosinophilic masses of osteoid tissue (arrow) (H&E X100). (E) Large tumor mass of atypical highly undifferentiated cells with dark round to oval nuclei having little cytoplasm. There is osteoid formation by the tumor cells (H&E X100). (F) Individual neoplastic cells with variable degrees of pleomorphism, moderate hyperchromacia, and mitotic figures (arrow) (H&E X400).](OpenVetJ-9-331-g004){#fig4}

Discussion {#sec3}
==========

Reports describing nasal OSA in cats are limited. This makes it interesting to present the current case of feline nasal OSA.

Clinically, the major signs seen in the affected cat were a severe soft swelling involving the left craniorostral area of the skull which causing pressure and deforming the left orbital area, malodorous, mucohemorrhagic nasal discharge with severe dyspnea and stridor, and absence of abnormal lung sounds. This is well correlating with the classical clinical presentation of cases of OSA in cats ([@ref8]).

OSA is radiographically characterized by bony proliferation, lysis, or both ([@ref12]). In the current case, OSA was osteolytic with no radiographic evidence of bone proliferation. In addition, no radiographic evidence of tumor metastasis to the lung was identified.

Because bone lysis of the nasal cavity may be attributed to the primary bone tumor or mycotic lesions ([@ref12]), a further microbiological investigation was carried out to explore the presence of fungal infection. This investigation did not reveal fungal infection but bacterial growth. Infection and bacterial growth were considered as a secondary infection.

As the prognosis of nasal OSA is poor ([@ref5]), the decision for euthanasia was made and both postmortem and histopathological examinations were performed. Grossly, nasal bone lysis was present with no involvement of nearby cranial or buccal tissues nor other body organs. These findings are similar to those previously reported, which indicate that the tendency of feline OSA to metastasize is very low due to the nonaggressive nature of this type of tumor in cats ([@ref5]). However, this low capacity to produce metastases does not rule out a high local aggressiveness in this case and not very prolonged survival time in feline cases of OSA ([@ref5]).

To conclude, this report describes the clinical, radiological, microbiological, and pathological findings of a case of feline nasal osteolytic OSA with no metastasis.
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